permanent. Insurance society experts would say that the death-rate of the high pressure cases was high. Until the urine was systematically examined for the ammonia-comnbined and free-acid ratio, he did not think the means would be at hand for differentiating the other two groups.
Dr. J. CRIGHTON BRAMWELL (Manchester) said that Professor Fraser had emphasized the importance of the diastolic pressure, and in that matter he (the speaker) strongly agreed with him. A heightened diastolic pressure not only raised the mean pressure-the important factor to be considered, from the point of view of the nutrition of the tissues-but as the diastolic pressure increased it rendered the arterial wall very much less extensible, and so entailed an even greater rise in the systolic pressure in order that the heart might maintain its output. The output of the heart given by a diastolic pressure of 80 and a systolic of 120 mighi suffice for ordinary moderate exercise; but if the diastolic pressure rose to 120 or 130, the systolic pressure must be put up to something like 240 or 250 in order to maintain anything like an equivalent cardiac output. So that a rise in diastolic pressure not only placed a great additional strain on the heart and endangered any diseased arteries, so increasing the risk of cerebral haemorrhage, but it also acted in another way by limiting the oxygen supply to the tissues. When an artery was stretched by a high diastolic pressure, it became so inextensible that even an enormous increase in the pulse pressure would only maintain a sufficient cardiac output to meet the requirements of very mild exertion. And if to that was added a doubling or even trebling of the resting heart rate, the heart still was unable to meet the demands of the active muscles during severe physical exercise.
There was one rather interesting compensatory modification of the cardiac mechanism which sometimes came into play in these cases; it was well illustrated by the case to which Lord Dawson had referred that afternoon, and which he (Lord Dawson) had kindly given the speaker the opportunity of studying. In order to enable the aorta to accept the ventricular output, the duration of the ejection phase of systole was prolonged, or at least that part of this phase during which the pressure was rising in-the aorta. In that way some of the blood which was discharged into the aorta had time to escape to the periphery before the heart attempted to discharge the remainder of its contents. But for that, the output of the heart would be much diminished. In those cases the anacrotic form of the sphygmogram was of considerable prognostic importance. If the ventricle was capable of prolonging systole and so allowing l)art of the blood to escape to the periphery before it discharged the remainder of its contents, the lheart muscle must be in a fairly satisfactory condition. But if the heart muscle was failing, the sphygmogram more closely resembled the ordinary form, in which the highest pressure in the aorta was reached at an early stage, six-or eight-hiundredths of a second after the commencement of systole. In the latter the prognosis was not so favourable as in those cases giving a sphygmogram of a more anacrotic type.
Dr. HALLS DALLY.
I propose to deal with one aspect only of hyperpiesis, namely, that of classification, since at the present time there are considerable grounds for regarding this as essential.
In the consideration of any problem a loose or inexact terminology constitutes a real and definite hindrance to progress. Much lack of unanimity results from the same term being used by various writers in different senses, and from the use of a multiplicity of terms to convey a single idea.
In the course of investigations upon arterial pressure during the past fifteen years, on comparing and contrasting the views of numerous authors, one obvious fact emerges, that seldom is the same name employed in two consecutive papers to mean the same thing. High arterial pressure, "hypertension," hyperpiesis, and even hyperpiesia, are often indiscriminately and inextricably confused with arterio-sclerosis or the effects of kidney disease, myocardial changes and infective processes.
For the moment I am concerned solely with definitions and not with interpretations. By "hyperpiesis" I mean a rise of arterial pressure from any cause whatever, whether temporary or permanent, physiological or pathological.
Already the classification of hyperpiesis has been attempted from several aspects, none of them entirely satisfactory. An aetiological classification can be only partial, since we are not yet cognizant of all the primary causes. An anatomical classification does not take us far, whilst a pathological one deals solely with the end-results of vital phenomena, which are all-important for further detailed investigation. Physiology renders us valuable aid, but since the problem of hyperpiesis rests upon a physical foundation, sooner or later we are bound to return to physics as the basis of the proposition.
In physics there are only two sources of rise of pressure-increased force or increased load-and from the physical standpoint we may regard the circulation as composed of a central pump systemn, comprisiing the heart and great arteries, an intermediate reservoir, and a peripheral outflow system, comprising the series of pipes through which the circulating fluid is distributed throughout the body. Pressure is varied by the force of the pump, the size of the distributing vessels and the character of the circulating fluid. (1) If the force of the pump is increased, and the diameter of the pipes remains the same, the pressure is augmented; conversely, if the force of the pump is decreased, the diameter of the pipes remaining the same, the pressure is diminished. (2) If the force of the pump remains the same, and the character of the circulating fluid is unchanged, then, if the diameter of the pipes is reduced so as to lessen the outflow the pressure is again raised, and if the diameter of the outflow pipes is increased, the pressure falls. Such peripheral resistance in physical parlance is termed the load. Hence, if the nature of the fluid remains the same, a rise of pressure must be caused either by an increase of the central pump force, or by an increase in the peripheral resistance.
The central system may be affected in one of two ways: primarily, by direct increase of the pump force; or secondarily, by an increase in peripheral resistance, which calls for increased action on the part of the pump, so that the increased peripheral resistance may be overcome by an augmented central pressure.
The peripheral system may also be affected in one of two ways: primarily, when there is a direct diminution in calibre of the peripheral vessels, or a change in their resiliency in the direction of increased rigidity; and secondarily, where such
